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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To prevent short circuit which increases 
conventionally as the pitch of electrode pad is 
shortened. 

CONSTITUTION: Bump electrodes 14, 15 are arranged in 
zigzag on the surface of a semiconductor chip 1 1 and 
connected, respectively, with inner leads 12, 13. In such 
semiconductor device, the bump electrode 14 arranged 
on the inside of the semiconductor device has larger 
area than the bump electrode 15 arranged on the 
outside. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim l] It is the semiconductor device characterized by being prepared so that area may become large 
rather than that by which the direction has been arranged on the surface of a semiconductor chip on the 
outside of said semiconductor chip although said bump electrode has been arranged inside said 
semiconductor chip in the semiconductor device with which the bump electrode has been arranged 
alternately. 

[Claim 2] Said bump electrode is a semiconductor device according to claim 1 characterized by having the 
polygon configuration. 

[Claim 3] This inner lead is a semiconductor device according to claim 2 or 3 characterized by being set as 
the die length to which a head does not project from said bump electrode, including further the inner lead 
joined to said bump electrode. 

[Claim 4] It is the semiconductor device characterized by being set as the die length to which, as for said 
inner lead, a head does not project from said bump electrode in the semiconductor device with which the 
bump electrode has been arranged near the periphery on a semiconductor chip front face at one train, and 
the inner lead was joined to said bump electrode. 
[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the equipment to which the bump electrode 

and the inner lead were joined about a semiconductor device. 

[0002] 

[Description of the Prior Art] In the semiconductor device using mounting technology, such as TAB (tape 
automated bonding), the pitch of the electrode on the front face of a semiconductor chip is becoming 
narrow as detailed ization progresses. 

[0003] The connection condition of the bump electrodes 24 and 25 and inner leads 22 and 23 in the 
conventional semiconductor device 21 is shown in drawing 9 . The bump electrodes 24 and 25 are 
alternately arranged so that it can respond also to a narrow pitch. Here, gold (Au) is usually used for the 
bump electrodes 24 and 25, copper (Cu) is used for inner leads 22 and 23, and the front face is usually 
plated with tin (Sn). 

[0004] The bonding process which connects a conventional bump electrode and a conventional inner lead 
to drawing 10 is shown. After positioning with the bump electrode 32 and inner lead 33 which were 
prepared in the front face of a semiconductor chip 31 is performed, and the bump electrode 32 and the 
inner lead 33 have contacted ** of drawing 10 (b), heat and a pressure are applied [ as shown in drawing 
10 (a), ] by the bonding tool 34. 

[0005] The tin plated by the front face of an inner lead 33 melts like drawing 10 (c), and the golden-tin 
alloy 35 is generated and joined between the gold fused from the bump electrode 32. 

[0006] However, if detailed ization progresses until the pitch of an electrode pad is set to 80 micrometers 
or less, the area of the bump electrode 32 will become small and the amount of the gold fused from the 
bump electrode 32 will decrease, consequently, an amount has relatively more tin fused from an inner 
lead 33 than gold - elapsing - not much — drawing 11 " like " tin " who [ 36 ] arises. 

[0007] this tin - who [ 36 ] causes the following problems especially, when the bump electrode is arranged 
alternately. The bonding process which connects to drawing 12 and drawing 13 the bump electrodes 24 
and 25 arranged alternately and inner leads 22 and 23 is shown. The bonding tool 41 has the area for the 
field which includes two or more bump electrodes 24 and 25. Bonding of the bump electrode 24 arranged 
inside a semiconductor chip 21 and the long inner lead 23 and bonding of the bump electrode 25 arranged 
on the outside of a semiconductor chip 21 and the short length inner lead 22 are simultaneously 
performed using such a bonding tool 41. 

[0008] In this case, the short length inner lead 22 of the area to which the long inner lead 23 contacts the 
bonding tool 41 is larger than the area in contact with the bonding tool 41. therefore, the tin produced in 
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the long inner lead 23 " whose amount increases more than the short length inner lead 22. consequently, 
the tin produced from the long inner lead 23 as shown in drawing 14 - who [ 36 ] contacted the bump 
electrode 25 joined to the short length inner lead 22, and the short circuit had occurred among the 
adjoining bump electrodes 22 and 23. 
[0009] 

[Problem(s) to be Solved by the Invention] As mentioned above, there was a problem that a short circuit 
arose in inter-electrode with detailed-izing in the conventional semiconductor device. 

[0010] This invention was made in view of the above-mentioned situation, and even if detailed-ization 
progresses and the pitch of an electrode pad is reduced, it aims at offering the semiconductor device which 
can prevent a short circuit effectively. 
[0011] 

[Means for Solving the Problem] as for the semiconductor device of this invention, the bump electrode is 
alternately arranged on the surface of the semiconductor chip, and it is characterized by being prepared 
so that area may become large rather than that by which the direction of** by which this bump electrode 
has been arranged inside a semiconductor chip has been arranged outside. 
[0012] Here, the bump electrode may have the polygon configuration. 

[0013] Moreover, this inner lead may be set as the die length to which a head does not project from a 
bump electrode, including further the inner lead joined to the bump electrode. 

[0014] Furthermore, as for other semiconductor devices of this invention, a bump electrode is arranged 
near the periphery on a semiconductor chip front face at one train, the inner lead is joined to said bump 
electrode, and the inner lead is characterized by being set as the die length to which a head does not 
project from a bump electrode. 
[0015] 

[Function] Although have been arranged inside a semiconductor chip and area has been arranged outside, 
since it is larger than area, the bump electrode arranged alternately has many amounts of the metal 
fused from the bump electrode arranged inside a semiconductor chip at the time of bonding. For this 
reason, short-circuiting it by inter- electrode [ which remains and adjoins ], since the inner lead joined to 
the bump electrode arranged inside a semiconductor chip when joining an inner lead to a bump electrode 
has more the amounts of the metal which the area which contacts a bonding tool at the time of bonding 
fuses greatly than the inner lead joined to the bump electrode arranged outside and there are also many 
the amounts of this metal and the metal from the bump electrode which forms an alloy is prevented. 
[0016] Since an adjoining inter-electrode distance can be extended when the bump electrode has the 
polygon configuration, a short circuit can be prevented more certainly. 

[0017] Moreover, when the head of an inner lead is set as the die length which does not project from a 
bump electrode, it is controlled that a short circuit arises with the metal which remained when forming 
the metal and alloy which the amount of the metal fused from an inner lead can be decreased, and are 
fused from a bump metal at the time of bonding. A bump electrode is not alternate, and also when 
arranged at one train, a short circuit is prevented by setting the head of an inner lead as the die length 
which does not project from a bump electrode. 
[0018] 

[Example] Hereafter, one example of this invention is explained with reference to a drawing. The 
configuration of the semiconductor device by the 1st example of this invention is shown in drawing 1 . The 
bump electrodes 14 and 15 are arranged by turns alternately at the rim section of a semiconductor chip 11. 
And the bump electrode 14 arranged inside a semiconductor chip 11 is formed so that area may become 
large rather than the bump electrode 15 arranged outside. 

[0019] The junction condition at the time of carrying out bonding of the inner leads 13 and 12 to such 
bump electrodes 14 and 15, respectively is shown in drawing 2 . In this example, the area of the bump 
electrode 14 joined to the long inner lead 13 is set up more greatly than the area of the bump electrode 15 
joined to the short length inner lead 12. For this reason, the amount of the gold fused from the bump 
electrode 14 at the time of bonding increases more than the gold from the bump electrode 15. even if tin 
fuses mostly from the long inner lead 13, when [ consequently, ] generating the golden-tin alloy 16 
between the gold fused from the bump electrode 14 tin ■■ not remaining — tin " whose generating is 
prevented. [ many ] although there are few amounts of the gold fused from the bump electrode 15, since 
the inner lead 12 joined to this bump electrode 15 is short length and there are also few amounts of tin - 
tin -- similarly who is not produced. Consequently, it is prevented that a short circuit arises among the 
adjoining bump electrodes 14 and 15. 

[0020] The pitch X3 of a concrete electrode pad and the dimension of the bump electrodes 14 and 15 are 
shown in drawing 3 . A pitch X3 is good also considering the dimension of the bump electrode 15 which set 
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to Xl=Yl=70micrometer the dimension of the bump electrode 14 prepared inside the semiconductor chip 
11, and was prepared outside as X2=45micrometer and Y2=70micrometer, when it is 50 micrometers. 
[0021] In the 1st example, although the bump electrodes 14 and 15 all have the square configuration, they 
may not be limited to this, but they may be a polygon or a triangle. For example, bump electrode 14a 
formed inside chip 11a among the bump electrodes formed in semiconductor chip 11a in the 2nd example 
shown in drawing 4 is eight square shapes, thus, by forming, the distance between bump electrode 14a 
and the bump electrode 15 secures " having - tin also when who arises, it is hard coming to generate a 
short circuit Moreover, at a bonding process, crushing may arise in a bump electrode in the application of 
pressure by the bonding tool. Also in this case, the effectiveness which controls that contact arises among 
the adjoining thing comrades is acquired by making the configuration of a bump electrode into a polygon. 
[0022] In the 2nd example, only the bump electrode 14a inside semiconductor chip 11a is formed in the 
polygon among the adjoining bump electrodes 14a and 15. However, the configuration of both bump 
electrodes 54 and 55 may be made into a polygon like the 3rd example shown in drawing 5 . In this 
example, in the adjoining bump electrodes 54 and 55, it is the configuration which removed the part 
which approached mutually, and the effectiveness of short circuit prevention is more high. 
[0023] In the 1st * the 3rd example which were mentioned above, the descriptions were all in the area and 
the configuration of a bump electrode. On the other hand, in the 5th example of this invention, the 
description is not only in a bump electrode side but in the relative physical relationship of the head of an 
inner lead, and a bump electrode further. As shown in drawing 6 , each point of inner leads 56 and 57 is 
settled inside the bump electrodes 55 and 54, and has not projected, the amount of the tin which this 
fuses from inner leads 56 and 57 at the time of bonding ~ decreasing - tin - whose generating can be 
prevented. 

[0024] Moreover, the bump electrodes 74 and 75 may have the triangular configuration like the 4th 
example of this invention shown in drawing 8 . Also in this case, a fixed distance is secured between the 
adjoining bump electrode 74 and 75 comrades, and the effectiveness of short circuit prevention can be 
heightened. 

[0025] As for each of the 1st of this invention * 5th example, the bump electrode is arranged alternately. 
Although arranging alternately is desirable when the pitch of an electrode pad is 80 micrometers or less 
as mentioned above, it does not necessarily need to be alternate. In the 6th example shown in drawing 7 , 
the bump electrode 63 is arranged at the single tier at the periphery section of a semiconductor chip 61. 
The point of an inner lead 62 has the description in this example in the point which is settled in the bump 
electrode 63 and has not been projected, since the amount of the tin fused from an inner lead 62 can be 
lessened by making small area in contact with an inner lead 62 and a bonding tool also when there are 
few amounts of the gold which the area of the bump electrode 63 becomes small by detailed-ization, and is 
fused from the bump electrode 63 - tin - whose generating can be controlled and a short circuit can be 
prevented. 

[0026] Moreover, even if it is the same chip, the electrode may be arranged in a different pitch depending 
on a semiconductor chip. In such a case, this invention may be applied only to a part with a narrow pitch, 
namely, the thing for which either the 1st mentioned above only into the part with a narrow pitch - the 
6th example are applied — tin - whose generating may be prevented. 
[0027] 

[Effect of the Invention] Since what has been arranged inside a semiconductor chip among the bump 
electrodes with which the semiconductor device of this invention has been arranged alternately has many 
amounts of the metal which area fuses greatly rather than what has been arranged outside at the time of 
bonding as explained above, Since it does not remain when the amount of the molten metal from a long 
inner lead connected to this bump electrode forms an alloy for many, it is prevented that a short circuit 
occurs in inter-electrode [ adjoining ]. 
[Brief Description of the Drawings] 

[Drawing l] The top view having shown the configuration of the semiconductor device by the 1st example 
of this invention. 

[Drawing 2] The top view having shown the condition that the bump electrode and the inner lead were 
joined in this semiconductor device. 

[Drawing 3] The top view having shown the pitch and dimension of a bump electrode in this 
semiconductor device. 

[Drawing 41 The top view having shown the configuration of the bump electrode in the semiconductor 
device by the 2nd example of this invention. 

[Drawing 5] The top view having shown the configuration of the semiconductor device by the 3rd example 
of this invention. 
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[Drawing 61 The top view having shown the configuration of the semiconductor device by the 5th example 
of this invention. 

[Drawing 7l The top view having shown the configuration of the semiconductor device by the 6th example 
of this invention. 

[Drawing 81 The top view having shown the configuration of the semiconductor device by the 4th example 
of this invention. 

[Drawing 9] The top view having shown the configuration of the conventional semiconductor device. 
[Drawing 10] Drawing of longitudinal section having shown the bonding process in this semiconductor 
device. 

[Drawing 111 this semiconductor device " setting - tin - drawing of longitudinal section having shown 
the condition that who arose. 

[Drawing 12] Drawing of longitudinal section having shown the process which carries out bonding of the 
bump electrode arranged alternately and inner lead in this semiconductor device. 

[Drawing 131 The top view having shown the field where a bonding tool contacts the bump electrode 

arranged alternately and inner lead in this semiconductor device at the time of bonding. 

[Drawing 14] this semiconductor device " setting - tin — the top view having shown the condition that the 

short circuit occurred by whom. 

[Description of Notations] 

11, 11a, 21, 31, 51, 61, 71 Semiconductor chip 

12, 13, 22, 23, 33, 52, 53, 56, 57, 62, 72, 73 inner leads 

14, 14a, 15, 24, 25, 32, 33, 54, 55, 63, 74, 75 bump electrodes 
16 35 Golden-tin alloy 
34 41 Bonding tool 
36 Tin - Whom 
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